Osteoprotective effects of osthole in a mouse model of 5/6 nephrectomy through inhibiting osteoclast formation.
The present study aimed to investigate the effects of osthole on osteoclast formation and bone loss in a mouse model of 5/6 nephrectomy. The mice in control and osthole groups were treated 1 month following 5/6 nephrectomy with either a placebo or osthole, respectively. At 2 months post‑nephrectomy, the L4 vertebrae were harvested. The bone mineral density (BMD) of cancellous bone was measured using micro‑CT and tartrate‑resistant acid phosphatase (TRAP) staining was performed to evaluate osteoclast formation. Immunohistochemistry staining and reverse transcription‑quantitative polymerase chain reaction were performed to detect the expression of nuclear factor of activated T‑cells, cytoplasmic‑1 (NFATc‑1), c‑Fos, cathepsin K, Trap, matrix metalloproteinase 9 (Mmp9), osteoprotegerin (Opg) and receptor activator for nuclear factor‑κB ligand (Rankl). Bone marrow cells were cultured with osthole, and osteoclast formation was shown by TRAP staining. Primary calvaria osteoblasts were cultured with osthole, and expression levels of Opg and Rankl were detected. Compared with the sham group, the BMD of mice in model group was significantly reduced. The numbers of osteoclasts and the expression levels of NFATc‑1, c‑Fos, cathepsin K and Mmp9 were significantly increased. Compared with the control group, the mice in the osthole group exhibited increased BMD of the L4 vertebrae, a reduction in osteoclast numbers and decreased expression levels of NFATc‑1, c‑Fos, cathepsin K and Mmp9. In vitro experiments also showed that osteoclast formation was decreased following treatment with osthole. Osteoprotegerin (Opg)/receptor activator for nuclear factor‑κB ligand (Rankl) was upregulated by osthole treatment in the L4 vertebrae and in primary cultures of calvarial osteoblasts. Osthole inhibited osteoclast formation and partially reversed the bone loss induced by 5/6 nephrectomy in mice through the upregulation of OPG/RANKL.